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Background : 



human thymidylate kinase 

gained from crystal structures of enzyme complexes along 
the reaction coordinate 

Ostermann N; Schlichting I; Brundiers R; Konrad M; 
Reinstein J; Veit T; Goody R S (Reprint) ; Lavie A 
MAX PLANCK INST MOL PHYSIOL, DEPT PHYS BIOCHEM, OTTO HAHN 
STR 11, D-44227 DORTMUND, GERMANY (Reprint); MAX PLANCK 
INST MOL PHYSIOL, DEPT PHYS BIOCHEM, D -4422 7 DORTMUND, 
GERMANY; MAX PLANCK INST BIOPHYS CHEM, DEPT MOL GENET, 
D- 37018 GOTTINGEN, GERMANY 
GERMANY 

STRUCTURE WITH FOLDING & DESIGN, (15 JUN 2000) Vol. 8, No. 
6, pp. 629-642. 

Publisher: CURRENT BIOLOGY LTD, 84 THEOBALDS RD, LONDON 
WC1X 8RR, ENGLAND. 
ISSN: 0969-2126. 
Article; Journal 
LIFE 
English 
29 

* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
Thymidylate kinase (TMPK) is a 
nucleoside monophosphate kinase that catalyzes the reversible 
phosphoryltransf er between ATP and TMP to yield ADP and TDP . In addition 
to its vital role in supplying precursors for DNA synthesis, human 
TMPK has an important medical role participating in the activation of a 
number of anti-HIV prodrugs. 

Results: Crystal structures of human TMPK in complex with TMP 
and ADP, TMP and the AIP analog AppNHp, TMP with ADP and the phosphoryl 
analog AIF(3), TDP and ADP, and the bisubstrate analog TP, A were 
determined. The conformations of the P-loop, the LID 

region, and the adenine -binding loop vary according to the nature of the 
complex. Substitution of ADP by AppNHp results in partial closure of the 
P-loop and the rotation of the TMP phosphate group to a 

catalytically unfavorable position, which rotates back in the AIF3 complex 
to a position suitable for in-line attack. In the fully closed state 
observed in the TP (5) A and the TDP-ADP complexes, Aspl5 interacts strongly 
with the 3 ' -hydroxyl group of TMP. 

Conclusions: The observed changes of nucleotide state and conformation 
and the corresponding protein structural changes are correlated with 
intermediates occurring along the reaction coordinate and show the 
sequence of events occurring during phosphate transfer. The low catalytic 
activity of human TMPK appears to be determined by structural 
changes required to achieve catalytic competence and it is suggested that 
a mechanism might exist to accelerate the activity. 
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ACTIVATION 

LEE C G; OBRIEN W E (Reprint) 

BAYLOR COLL MED, DEPT MOLEC & HUMAN GENET, 1 BAYLOR PLAZA, 
HOUSTON, TX, 77 03 0 (Reprint) ; BAYLOR COLL MED, DEPT MOLEC 
Sc HUMAN GENET, HOUSTON, TX, 7 7 030; BAYLOR COLL MED, DEPT 
BIOCHEM, HOUSTON, TX, 77030 
USA 

JOURNAL OF IMMUNOLOGY, (01 JUN 1995) Vol. 154, No. 11, pp. 
6094-6102. 
ISSN: 0022-1767. 
Article; Journal 
LIFE 
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COUNTRY OF AUTHOR: 
SOURCE : 



DOCUMENT TYPE: 
FILE SEGMENT: 
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REFERENCE COUNT: 72 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS * 
AB LPS, a bacterial endotoxin, induces the expression of many 

genes in macrophages. We report the cloning of a novel 3.3-kb 

cDNA that is a member of the thymidylate kinase family 

of genes. This clone, which we have designated TYKi, 

was obtained by screening a cDNA library prepared from RNA isolated from 
the murine cell line RAW264.7 after bacterial LPS treatment. TYKi 
is quite similar to all thymidylate kinases for which 

there are sequence data. It conserves two very important domains in these 
kinases, namely, the catalytic domain or P-loop 

and the nucleotide binding domain. After LPS exposure, the TYKi 

message appears at 2 h, peaks at 6 h, and declines at 8 h. LPS induction 

of TYKi is dependent on de novo protein synthesis. Increasing 

cytosolic cAMP with forskolin attenuates the LPS induction of TYKi 

. However, treatment with 8 - (4 -chlorophenylthio) -cAMP (CPT-cAMP) or 

dibutyryl-cAMP did not affect the LPS induction of TYKi. In 

contrast, activation of protein kinase C with phorbol ester 

augmented the LPS response, whereas inhibiting protein kinase C 

with 1- (5-isoquinolinylsulfonyl) 2 -methylpiperazine (H7) suppressed the LPS 

response. Removing extracellular Ca2 + with EGTA inhibited LPS induction of 

TYKi, whereas increasing intracellular calcium with the calcium 

ionophore A23187 had little effect on the levels of the TYKi 

transcript. Inhibiting tyrosine kinase with genistein suppressed 

the induction of TYKi by LPS. 
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Valentina 

PA PE Corporation (NY) , USA 
SO U.S. , 49 pp. 

CODEN: USXXAM 
DT Patent 
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,B The present invention discloses genomic, cDNA and encoded amino acid 
sequences of the thymidylate kinase subfamily member 
of human. Chromosomal mapping, exon-intron structure, 
expression profile and SNPs of gene encoding the 
thymidylate kinase homolog are provided. Structural 
motifs of the polypeptide are also provided. The present invention 
specifically provides isolated peptide and nucleic acid mols., methods of 
identifying orthologs and paralogs of the kinase peptides, and 
methods of identifying modulators of the kinase peptides. 
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(1) Kawai; Nature 2001, V409, P685 
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